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The control of branching in Neurospora crassa has been studied under numerous environmental conditions. Here we
present the observations of N. crassa morphology in simulated low-gravity. A wildtype strain was grown on solid and
liquid minimal media. Control samples were left on a lab bench to grow while experimental samples were placed into a
clinostat. After two days the samples were observed under microscopes at different magnifications, then the edges of
growth were photographed. The images were used to compare growth patterns, density, branch intervals, and branch
frequency. In both types of media, the clinostat samples appeared to grow in a curve compared to the control samples.
While overall the edge of growth was equally dense between the groups, the clinostat samples had more frequent
variations in density due to bends in the growth pattern. These bends could be seen in individual branches when
liquid media slides were observed under a higher magnification. The branch intervals had similar averages and a
student’s t-test showed no significant differences. Comparison of the branches revealed no difference in lateral
branching but a significant difference in apical branching. T-tests of the number of main hyphae also showed
significant difference under both magnifications. Considering the change in growth pattern and the significant data, it
was concluded that simulated low-gravity does affect the morphology of N. crassa.
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Figure 2. Measurement data and results from student’s t-tests.

Background

Conclusion

Neurospora crassa
➔ A model organism that has been used in areas including genetics and cell biology..

Conclusion

Morphology
➔ N. crassa is a filamentous fungi with lateral and apical
branches. (Figure 1)
◆ Apical branching is more uncommon, as it is thought to be
caused by sudden changes in cytoplasmic organization. 1
➔ The space between branches, or branch interval, can range
from 0-600 μm with a mode of 50 μm. 2

x10 images showing typical
growth patterns seen
throughout the samples.
Figure 1. Types of branching in N. crassa.

Environmental Effects
➔ Previous studies have shown that environmental factors can affect the growth of fungi and plants. 3
➔ The effects of low-gravity environments have been researched with plants since the late 20th century.
◆ Factors like plant orientation and cell wall structure were shown to be affected. 4

Simulated Low-Gravity and Fungi
➔ Little research has been conducted with fungi in low-gravity.
➔ Simulating low-gravity on Earth can be achieved by using environments like biodomes, lunar greenhouses, or
clinostats. 5
◆ A clinostat is a device that uses slow rotation on one axis to neutralize the effects of gravitational pull.

Objective

Future Work
x10 images showing the
range in density between
the samples

To study the morphology of Neurospora in simulated low-gravity conditions.

Current fungi research:
➔ Filamentous mushrooms have been used to create radiation resistant mycelium architectures that
could provide safe shelters on other planets. 6
➔ Researchers are investigating various ways fungi can support life on other planets, including
cultivation, food, or furniture. 7
➔ Low-gravity fungi research contributes to other fields such as astrobotany and our understanding
of gravitropism. 5
Future research projects:
➔ Observe N.crassa growth in simulated low-gravity with other environmental conditions.
➔ Use different knockout strains of N.crassa.
➔ Experiment with other types of fungi in simulated low-gravity.

Methods
● A wildtype strain of N. crassa was grown on solid and liquid minimal media.
● The samples were split evenly into control and experimental groups:
○ Control: Samples were left on the lab bench.
○ Experimental: Samples were placed into a clinostat.
● After two days of growth, the samples were observed under different microscope magnifications, focused on the
outer edge of growth.
○ Magnifications: x7, x10, and x100.
● For each sample and magnification, at least 30 images were taken along the edge to compare growth patterns,
branch characteristics, branch intervals, and density.

Considering all the data, we conclude overall that there are morphological differences between the
bench and clinostat samples. Data from the branch intervals, general density, and number of lateral
branches were shown to have no significant difference. However, the number of apical branching and
number of main hyphae at both magnifications were significantly different (Figure 2). Other categories
that showed difference included growth pattern and consistency in density. One consideration is that
the density of the growth made counting the main hyphae not definitive. Still, clear effects on the
direction of growth and the statistical significance of the apical branching shows some morphological
differences between the groups.
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To thoroughly compare the bench and clinostat samples, a variety of qualitative and quantitative data was analyzed
from the images. For both types of media, the overall growth patterns and amount of growth on the media were
compared. Images of the liquid media slides were used to compare individual branch characteristics. The solid media
images were used to collect the following measurements:
1. Branch Intervals (μm): Using x10 images, averages and modes of the branch intervals were calculated. A student’s
t-test (independent) was also performed using the data.
2. Density: x7 images were used to classify the edges of growth as sparse, equal, or dense. The most common density
for each group was compared.
3. Number of branches: x10 images were used to count the number of lateral and apical branches. The total numbers
and averages were compared.
4. Number of main hyphae: The x7 and x10 images were each used to count the number of main hyphae visible. The
averages were compared.
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